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SEMICONDUCTOR SUBSTRATE AND
METHOD FOR PRODUCING A
SEMICONDUCTOR SUBSTRATE

This application claims priority to DE Patent Application
No. 102017101333 .4, filed Jan. 24, 2017, the entire content

of which 1s hereby incorporated by reference.

The 1nvention relates to a method for producing a semi-
conductor substrate and a semiconductor substrate for use 1n
epitaxial methods of a semiconductor matenal.

In hetero-epitaxial methods of semiconductor layers on a
semiconductor substrate, mechanical distortions can occur
and thereby the formation of crystal defects, such as, for
example, dislocations owing to different crystalline proper-
ties, such as, for example, different lattice constants and/or
lattice structures, between a semiconductor layer and a
semiconductor substrate. Such mechanical distortions and
crystal defects arise, for example, in the epitaxy of gallium
nitride (GaN) on a silicon substrate with a (111) crystal
ortentation. In this case galllum nitride has a wurtzite
structure lattice constant of a=0.3189 nm and ¢=0.5185 nm
and silicon a lattice constant of a=0.543 nm.

In order to be able to reduce the formation of these
mechanical distortions, bufler layers, for example, are used
which are deposited, for example, directly on the semicon-
ductor substrate. In order to reduce the density of the crystal
defects, these bufler layers are typically grown with a
thickness greater than 1 um. Exemplary bufler layers can be
formed by aluminum nitride (AIN), galllum arsenide
(GaAS), or galllum nitride (GaN).

In order to (further) reduce the formation of mechanical
distortions, an intermediate layer can also be deposited. This
intermediate layer can be used in addition to a bufler layer
or instead of a bufler layer. Exemplary intermediate layers
can include silicon nitride (S1N), zircontum diboride (ZrB2),
boron-aluminum-gallium-indium mnitride (BAIGalnN) or
aluminum arsenide (AlAs).

FIG. 1 shows a semiconductor substrate 10 known from
the prior art. The semiconductor substrate 10 1n FIG. 1
consists of a support slice 11, an active layer or active
substrate layer 12 and a buried oxide layer 13. This oxide
layer 13 1s arranged 1n FIG. 1 between the support water 11
and the active layer 12. The semiconductor substrate 10
shown i FIG. 1 corresponds to a so-called silicon-on-
insulator substrate (or SOD, in which the oxide layer 13
includes silicon dioxide and the support slice 11 and the
active layer are formed from silicon.

The mventors have found that different crystalline prop-

erties between the active layer and the semiconductor mate-
rial can result in mechanical distortions 1n the semiconductor
material which can lead to crystal defects, such as e.g.
dislocations, 1n the semiconductor material. Typical densi-
ties of these crystal defects lie approximately 1n the region
of 10° cm™*. Such crystal defect densities can considerably
influence the performance of components which are formed
at least partly by the semiconductor matenal.

The mventors have additionally found that the use of
bufler layers can lead to an increase of the duration of the
epitaxial method of the semiconductor material, since these
butfler layers typically require a thickness of greater than 1
um, 1n order to achieve a reduction of the crystal defect
density. The use of bufler layers additionally leads to an
increased material usage, which can contribute to increased
costs of the epitaxial method and thus to increased costs of
the components.
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Starting irom the prior art, the object on which the
invention 1s based 1s to make an alternative semiconductor
substrate for use 1n epitaxial methods producible.

This and other problems can be solved, for example, by
the features set out in the independent patent claims.

Advantages of the exemplary embodiments or specific
exemplary embodiments of this mvention include a reduc-
tion of the mechanical distortions, e.g. by an at least partial
adaptation of the crystal lattice of the active layer or of the
active substrate layer to a crystal lattice of the semiconduc-
tor material at the transition between the active layer and the
semiconductor material when the semiconductor substrate 1s
used 1n an epitaxial method. Thus, for example, stable and
reliable semiconductor components can be produced, the
performance of which 1s increased by the reduction of the
mechanical distortions 1 the semiconductor material.
Owing to the reduction of the mechanical distortions, 1t 1s
furthermore also possible to dispense with thick buller
layers. As a result, the duration of the epitaxial method and
the material usage can be reduced. A reduced duration of the
epitaxial method and a reduced material usage can lead to
reduced costs of the epitaxial method and thus to reduced
costs of the components.

In specific exemplary embodiments, an intermediate layer
can be deposited on a support slice. An active layer can
subsequently be deposited on the intermediate layer,
wherein the intermediate layer includes a material which has
a reduced viscosity when the semiconductor substrate is
used 1n an epitaxial method 1n order to enable an adaptation
or at least a partial adaptation of the crystal lattice of the
active layer to a crystal lattice of the semiconductor material
at the transition between the active layer and the semicon-
ductor matenal. In this case, therefore the viscosity of the
maternial 1s reduced such that an adaptation or an at least
partial adaptation of the crystal lattice of the active layer to
the crystal lattice of the semiconductor material at the
transition between the active layer and the semiconductor
material can be enabled.

In specific exemplary embodiments, a semiconductor
material can be deposited on the active layer by epitaxy,
wherein the material of the intermediate layer has the effect
that the intermediate layer at the epitaxial temperature of the
semiconductor material forms a flowing intermediate layer.
Thus, the flowing intermediate layer can enable an adapta-

tion or an at least partial adaptation of the crystal lattice of

the active layer to a crystal lattice of the semiconductor
material at the transition between the active layer and the
semiconductor material.

Further advantageous configurations of the subject-mat-
ters of the independent claims are specified 1in the subclaims.

The invention will now be explained by means of various
exemplary embodiments of the invention with the aid of the
drawings, 1n which

FIG. 1 shows as prior art a sesmiconductor substrate which
consists of a support slice, an active layer and a buried oxide,
wherein the oxide 1s arranged between the support slice and
the active layer,

FIG. 2 shows a semiconductor substrate which includes a
support slice, an mtermediate layer and an active layer,

FIG. 3 shows a semiconductor substrate which 1s similar
to the semiconductor substrate 1n FIG. 2, but which includes
two further layers, wherein one of the further layers is
arranged between the active layer and the intermediate layer
and the other of the further layers i1s arranged between the
intermediate layer and the support slice,
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FIG. 4 shows a semiconductor substrate which 1s similar
to the semiconductor substrate in FIG. 3, but wherein the
active layer includes a connecting semiconductor layer,

FIG. 5 shows a semiconductor substrate which 1s similar
to the semiconductor substrate 1n FIG. 3, but wherein the
active layer has been etched, so that the active layer includes
at least one gap or one trench,

FIG. 6 shows a semiconductor substrate which 1s similar
to the semiconductor substrate in FIG. 5, but wherein an
epitaxial layer has been deposited on the etched active layer,

FIG. 7 shows a flow diagram of a method for producing
a semiconductor substrate.

FIG. 2 shows a first exemplary embodiment of a semi-
conductor substrate 20 for use in epitaxial methods of a
semiconductor material 24 (represented dashed 1n FIG. 2),
such as, for example, a group I11I-V semiconductor material.
The semiconductor substrate 20 1n FIG. 2 includes a support
slice 21, an mtermediate layer 23 which has been deposited
on the support slice 21, and an active layer 22 which has
been deposited on the intermediate layer 23. The interme-
diate layer 23 includes a material which has a reduced
viscosity when the semiconductor substrate 20 1s used in an
epitaxial method. Owing to the reduced viscosity of the
material 1n the intermediate layer 23, an adaptation or at
least partial adaptation of the crystal lattice of the active
layer 22 to a crystal lattice of the semiconductor material 24
at the transition 25 between the active layer 22 and the
semiconductor material 24 can be enabled.

The viscosity of the material in the imntermediate layer 23
1s therefore (markedly) reduced at the epitaxial temperature
of the semiconductor material compared with the viscosity
of the material of the intermediate layer 23 at room tem-
perature. Owing to the reduced viscosity of the material of
the intermediate layer 23 at the epitaxial temperature of the
semiconductor material 24, the intermediate layer 23 forms
a flowing intermediate layer 23. Owing to the flowing
intermediate layer 23, the adaptation of the crystal lattice of
the active layer 22 to a crystal lattice of the semiconductor
material 24 at the transition 25 between the active layer 22
and the semiconductor material 24 can be enabled. As a
result, mechanical distortions or the density of the disloca-
tions 1n the semiconductor material 24 can be reduced. A
reduction of the mechanical distortions or the density of the
dislocations can lead to an increase of the performance of
components which are formed, for example, by the semi-
conductor matenal 24.

The active layer 22 can be formed by a semiconductor
slice or a semiconductor waler 22a. The semiconductor slice
22a can be deposited on the mtermediate layer 23 by a
walerbond process 1n order to form the active layer 22 of the
semiconductor substrate 20. The semiconductor slice 22a or
the active layer 22 should have a thickness as low as
possible, e.g. 1deally only a few atomic layers, in order to
tacilitate/enable the adaptation of the crystal lattice of the
active layer 22 to the crystal lattice of the semiconductor
layer 24 by the flowing intermediate layer 23 when the
semiconductor substrate 20 1s used 1n an epitaxial method.
The thickness of the semiconductor slice 22a and thus the
thickness of the active layer 22 can be reduced, for example,
by grinding and/or polishing methods. In order to facilitate
the deposition of the semiconductor slice 22a on the inter-
mediate layer 23, thicknesses of the semiconductor slice 224
or the active layer 22 of less than 1 um are provided. For
example, the thickness of the semiconductor slice 22a or the
active layer can comprise a range of approximately 30 nm to
100 nm. A thickness of the semiconductor slice or the active
layer 22a of approximately 30 nm to 100 nm can be
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achieved, for example, by using a smart-cut method. Owing
to the forming of the active layer 22 by the semiconductor
slice 22a, the material of the active layer 22 can be selected
according to the requirements of the epitaxial method. As a
result, for example the active layer 22 can serve as a
single-crystal support with crystalline properties or crystal
lattice or lattice constant desired/suitable for the epitaxial
method. For the epitaxy of gallium nitride, for example, the
active layer can be formed by a silicon semiconductor slice,
wherein the silicon semiconductor slice has a (111) crystal
orientation. In other exemplary embodiments, the silicon
semiconductor slice could have, for example, a (100) or
(110) crystal orientation or instead of the silicon semicon-
ductor slice a germanium semiconductor slice with a (111),
(100) or (110) crystal orientation could be used to form the
active layer.

In this exemplary embodiment, the material of the inter-
mediate layer 23 includes an oxide, for example a doped
oxide. In other exemplary embodiments, the oxide could be
undoped. The oxide can be a silicate glass which 1s doped,
for example, with boron and phosphorus in order to form a
borophosphorosilicate glass (BPSG). The doping of the
silicate glass with boron can comprise a range from 3% to
5%, with the phosphorus content being able to comprise a
range from approximately 6% to 8%.

In other exemplary embodiments, the silicate glass can be
doped with phosphorus or boron in order to form a phos-
phorosilicate glass (PSG) or a borosilicate glass. The doping
of the silicate glass with phosphorus can comprise a range
from approximately 6% to 8%. The doping of the silicate
glass with boron can comprise a range from approximately
up to 4%.

Owing to the doping of the silicate glass with boron
and/or phosphorus, the glass transition temperature of the
silicate glass can be reduced. It the glass transition tempera-
ture of the silicate glass 1s exceeded, e.g. during the epitaxy
of the semiconductor material 24, the viscosity of the silicate
glass 1s reduced. The silicate glass solid at room temperature
1s 1n this case therefore flowing or viscous. The silicate glass
doped with boron and/or phosphorus has a glass transition
temperature of approximately 700 to 950° C. For example,
a doping of the silicate glass with approximately 8% phos-
phorus can result in a reduction of the glass transition
temperature of the silicate glass from approximately 1200°
C. to approximately 950° C. A doping of the silicate glass
with approximately 8% phosphorus and 4% boron can result
in a reduction of the glass transition temperature of the
silicate glass from approximately 1200° C. to approximately
900° C. In a further example, the doping of the silicate glass
with up to 5% phosphorus and up to 6% boron (percent by
weight) can result mm a reduction of the glass transition
temperature of the silicate glass from approximately 1200°
C. to approximately 700° C. The epitaxial temperature of
gallium nitride comprises e.g. a range from approximately
1000° C. to 1150° C. and 1s therefore higher than the glass
transition temperature of the doped silicate glass.

In this exemplary embodiment, the doping concentration
of the silicate glass has substantially a constant course 1n a
direction substantially perpendicular to the surface of the
semiconductor substrate 20. In other exemplary embodi-
ments, the doping concentration of the silicate glass can vary
in a direction substantially perpendicular to the surface of
the semiconductor substrate 20. For example, the doping
concentration of the silicate glass could be lowest at the
boundary regions between the intermediate layer 23 and the
active layer 22 and between the intermediate layer 23 and
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the support slice 21. A maximum doping concentration
could then be situated for example 1n the center of the
intermediate layer 23.

FIG. 3 shows a further exemplary embodiment of a
semiconductor substrate 30 which 1s similar to the exem-

plary embodiment in FIG. 2. The active layer 32 can again

be formed by a semiconductor slice or a semiconductor
waler 32a. In FIG. 3 the semiconductor substrate 30
includes two further layers 36a, 360 which are arranged
respectively above and below the intermediate layer 33 in
this exemplary embodiment. The two further layers 36a, 365
include a further oxide or a thermal oxide. The two further
layers 36a, 366 serve as diffusion barriers against the
diffusion of atoms from the intermediate layer 33 into the
active layer 32, the semiconductor layer 34 and/or the
support slice 31. The further layers 36a, 3656 can also serve
as insulator layers or non-conductor layers. In this exem-
plary embodiment, the further layers 36a, 366 include
silicon dioxide (S10,) which can be formed by thermal
oxidation of silicon. In other exemplary embodiments, the
turther layers can include, for example, silicon nitride
(S1,N,) which can be formed by a reaction of silicon with
nitrogen.

The thicknesses of the imtermediate layer 33 and of the
respective further layers 36a, 360 may be diflerent. For
example, 1n FIG. 3 the further layers 36a, 365 each have a
smaller thickness than the intermediate layer 33. Owing to
the smaller thickness of the further layers 36a, 365, the
influence of the further layers 36a, 365 on the adaptation of
the crystal lattice of the active layer 32 to the crystal lattice
of the semiconductor layer 34 can be reduced. The thickness
of the further layers 36a, 365 is therefore chosen such that
they do not substantially influence the flowability of the
intermediate layer. For example, the further layers 36a, 366
can each have a thickness of approximately 10 nm to 500
nm. The thickness of the intermediate layer 33 can lie, for
example, 1n a range from approximately 10 nm to 5 um.
Although two further layers are shown in FIG. 3, i1t 1s
understood that 1n other exemplary embodiments the semi-
conductor substrate could include, for example, no further
layer or only one further layer. Furthermore, 1t 1s understood
that also 1n other exemplary embodiments the thickness of
the respective further layer can lie 1n a range from 10 nm to
500 nm and/or the thickness of the intermediate layer 1n a
range from approximately 10 nm to 5 um.

In the above exemplary embodiments, the active layer has
been formed by an elemental semiconductor slice, such as,
for example, a silicon or germanium semiconductor slice.
FIG. 4 shows a further exemplary embodiment of a semi-
conductor substrate 40 which 1s similar to the exemplary
embodiment in FIG. 3. In FIG. 4, the active layer 42 1s
formed by a connecting semiconductor water 42a. For
example, the active layer can be formed by a gallium nitride
(GaN), gallium arsenide (GaAs), silicon carbide (S1C) or
gallium phosphide (GaP) semiconductor water 42a.

FIG. 5 shows a further exemplary embodiment of a
semiconductor substrate 30 which 1s similar to the exem-
plary embodiments in FIG. 3 and FIG. 4. In the exemplary
embodiments in FIG. 2, FIG. 3 and FIG. 4, the active layer
22, 32, 42 1s formed by a continuous layer. In the exemplary
embodiment 1 FIG. 5, the active layer 52, which has again
been formed by a semiconductor slice or a semiconductor
waler, has been etched so that the active layer 52 includes at
least one gap or one trench. Exemplary etching methods for
tforming the gap or the trench can include plasma etching or
reactive 1on etching (“Reactive Ion Etching” RIE)).
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In FIG. 5, two gaps or trenches 57a, 575 1n the active layer
52 are represented. In this exemplary embodiment, the
active layer 52 1s thus formed by three 1slands 52a, 525, 52c.
In other exemplary embodiments, for example less than
three 1slands or more than three islands could be formed
and/or the gaps or trenches could be additionally etched 1n
the upper further layer 56a. The distance A between the
respective 1slands 32a, 52b, 52¢ can be at least 10 um. For
example, the distance A between the respective 1slands 52a,
52b, 52¢ can comprise a range from approximately 10 to 50
LLIT.
The 1slands 52a, 525, 52¢ shown 1n FIG. 5 can serve as
substrate 1slands for a subsequent epitaxial method of a
semiconductor material. Owing to the fact that the semicon-
ductor material can be deposited on the substrate 1slands
52a, 52b, 52c¢, (further) mechanical stresses or distortions
can be reduced.

For example, the thickness of the semiconductor material
on the substrate 1slands could be a few micrometers, such as
¢.g. approximately 2 to 50 um. The size or lateral extent of
the 1slands 52a, 52b, 52¢ corresponds substantially to the
s1ze or lateral extent of the components which can be formed
on the i1slands 352a, 52b, 52¢. In other exemplary embodi-
ments, the 1slands are formed such that the 1slands have a
(somewhat) greater lateral extent than the components.

The 1slands 52a, 525, 52¢ 1n the exemplary embodiment
shown 1n FIG. 5§ are arranged on the upper further layer 56a.
The further layer 56a can serve as an insulator layer or
non-conductor layer and thus electrically insulate the 1slands
52a, 52b, 52¢ or the components to be formed thereon from
one another. In other exemplary embodiments, the semicon-
ductor substrate could include only the lower further layer or
no further layer, in which case the 1slands could then be
arranged on the mtermediate layer.

FIG. 6 shows a further exemplary embodiment of a
semiconductor substrate 60 which 1s similar to the exem-
plary embodiment 1 FIG. 5. In FIG. 6, a semiconductor
material 64 has been deposited on the 1slands 62a, 625, 62c¢.
The semiconductor material 64 has been deposited selec-
tively on the 1slands 62a, 625, 62¢ 1n the active layer 62, for
example by an epitaxial method such as e.g. metal-organic
vapor epitaxy (MOVPE), metal-organic chemical vapor
deposition (MOCVD) or molecular beam epitaxy (MBE).
The semiconductor material 64 can subsequently be further
processed 1n order to form at least one component or a part
thereof.

FIG. 7 shows a flow diagram of an exemplary method for
producing a semiconductor substrate for use in epitaxial
methods of a semiconductor material. The semiconductor
substrate, which can be produced by the method shown 1n
FI1G. 7, can include one or more of the features of the
semiconductor substrates shown 1n FIG. 2 to FIG. 6.

In a first step (1005) of the method, a support slice 1s
inserted/provided. Subsequently 1n the step (1010) an inter-
mediate layer 1s deposited on the support slice. For example,
the intermediate layer can be deposited by a chemical vapor
deposition process (or CVD) on the support slice. The
intermediate layer 1s similar to or the same as the interme-
diate layer which has been described in the above exemplary
embodiments, and can therefore comprise at least one fea-
ture ol the intermediate layer described 1n the above exem-
plary embodiments. In step (1015) an active layer 1s depos-
ited on the intermediate layer. The active layer can be
formed by a semiconductor slice or a semiconductor water.
The semiconductor slice can be deposited on the interme-
diate layer, for example, by a waterbond process. This
process can include the grinding and/or polishing of the
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semiconductor slice 1n order to reduce the thickness of the
semiconductor slice. The thickness of the active layer can be
less than 1 um. For example, the thickness of the active layer
can comprise a range from approximately 30 nm to 100 nm.

In some exemplary embodiments, the method can include
the step (1020) of etching the active layer, so that the active
layer 1s provided with at least one gap or one trench. In these
exemplary embodiments, the active layer 1s formed by at
least two 1slands. Subsequently, a semiconductor material
can be deposited on these islands e.g. by an epitaxial
method.

Then, 1 step (1025) a semiconductor material can be
deposited on the active layer by an epitaxial method such as,
for example, metal-organic vapor epitaxy (MOVPE), metal-
organic chemical vapor deposition (MOCVD) or molecular
beam epitaxy (MBE). As described 1n the above exemplary
embodiments, the intermediate layer includes a matenal
which has the effect that the intermediate layer has a reduced
viscosity at the epitaxial temperature of the semiconductor
material and thereby forms a flowing mtermediate layer.

Although FIG. 7 shows the step of etching, the present
disclosure 1s to be understood such that in other exemplary
embodiments this step 1s not present and the semiconductor
material can be deposited on a continuous active layer.

In some exemplary embodiments, the method can include
additionally the step of depositing a further layer before the
deposition of the intermediate layer and/or after the depo-
sition of the intermediate layer. The further layer can include
a further oxide or a thermal oxide. For example, the further
layer could be formed by silicon dioxide (S10,) which can
be formed by thermal oxidation of silicon e.g. by a chemical
vapor deposition method (CVD). In other exemplary
embodiments, the further layer could include, for example,
silicon nitride (S1;N, ) which can be formed by a reaction of
silicon with nitrogen.

The further layer can serve as a diflusion barrier against
the diffusion of atoms from the intermediate layer into the
semiconductor layer and/or into the support slice.

The support slice described in the above exemplary
embodiments can be, for example, a silicon, sapphire, ger-
manium or gallium arsenide support slice or substrate.

In some exemplary embodiments, the support slice
includes a silicon support slice or a silicon substrate and the
active layer 1s formed by a silicon semiconductor slice. In
these exemplary embodiments, the semiconductor substrate
corresponds to a silicon-on-insulator substrate (or SOD.

The semiconductor material described 1in the above exem-
plary embodiments can include, for example, a group I1I-V
semiconductor material. For example, the semiconductor
material could by gallium nitride, gallium arsenide, alumi-
num nitride, galllum phosphide or indium arsenide.

The semiconductor material described 1n the above exem-
plary embodiments can include, for example, a matenal or
semiconductor material which 1s different from a material or
semiconductor material of the active layer (hetero-epitaxy).

It 1s understood that 1n the above exemplary embodiments
the term “active layer” can comprise the term “active
substrate layer”.

Although the invention has been described with reference
to the above exemplary embodiments, 1t 1s understood that
these exemplary embodiments serve to illustrate the inven-
tion and that the claims are not restricted to these exemplary
embodiments. A person skilled in the art 1s capable of
carrying out modifications and alternatives which can be
considered as falling within the scope of protection of the
appended claims. Each of the features disclosed or shown 1n
the present application can be incorporated 1n the invention
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whether alone or 1n combination with another feature dis-
closed or shown in the application.

LIST OF REFERENCE SYMBOLS

10 semiconductor substrate according to the prior art

11 support slice of the semiconductor substrate 10

12 active layer of the semiconductor substrate 10

13 oxide layer of the semiconductor substrate 10

20 semiconductor substrate according to a first exemplary
embodiment

21 support slice of the semiconductor substrate 20

22 active layer of the semiconductor substrate 20

22a semiconductor slice or semiconductor waier for forming
the active layer 22

23 intermediate layer of the semiconductor substrate 20

24 semiconductor material

25 transition between the active layer 22 of the semicon-
ductor substrate 20 and the semiconductor material 24

30 semiconductor substrate according to a second exemplary
embodiment

31 support slice of the semiconductor substrate 30

32 active layer of the semiconductor substrate 30

32a semiconductor slice or semiconductor waier for forming
the active layer 32

33 intermediate layer of the semiconductor substrate 30

34 semiconductor material

36a first further layer of the semiconductor substrate 30

366 second further layer of the semiconductor substrate 30

40 semiconductor substrate according to a third exemplary
embodiment

41 support slice of the semiconductor substrate 40

42 active layer of the semiconductor substrate 40

42a connecting semiconductor slice for forming the active
layer 42

43 intermediate layer of the semiconductor substrate 40

46q first further layer of the semiconductor substrate 40

4656 second further layer of the semiconductor substrate 40

50 semiconductor substrate according to a fourth exemplary
embodiment

51 support slice of the semiconductor substrate 50

52 active layer of the semiconductor substrate 50

52a, 52b, 52¢ 1slands 1n the active layer 52

A distance between the i1slands 52a, 5254, 52¢

53 intermediate layer of the semiconductor substrate 50

56a first further layer of the semiconductor substrate 50

566 second further layer of the semiconductor substrate 50

57a first gap or trench in the active layer 52

57b second gap or trench 1n the active layer 52

60 semiconductor substrate according to a fifth exemplary
embodiment

61 support slice of the semiconductor substrate 60

62 active layer of the semiconductor substrate 60

62a, 62b6, 62c¢ 1slands 1n the active layer 62

63 mtermediate layer of the semiconductor substrate 60

64 semiconductor material

66a first further layer of the semiconductor substrate 60

665 second further layer of the semiconductor substrate 60

1005, 1010, 1015, 1020 and 1025 steps of a method for
producing a semiconductor substrate according to at least
one exemplary embodiment

The mvention claimed 1is:

1. A method for producing a semiconductor substrate for
use 1n epitaxial methods of a semiconductor material, the
method comprising:

inserting a support slice;

depositing an intermediate layer on the support slice;
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depositing an active layer on the mtermediate layer; and
etching the active layer so that the active layer includes
one or more 1slands surrounded by a gap or trench,

wherein the intermediate layer includes a material that has
a reduced viscosity when the semiconductor substrate
1s used 1n an epitaxial method to deposit the semicon-
ductor material on to the active layer 1n order to enable
at least a partial adaptation of a crystal lattice of the
active layer to a crystal lattice of the semiconductor
material at the transition between the active layer and
the semiconductor matenal.

2. The method according to claim 1, wherein the inter-
mediate layer includes an oxide.

3. The method according to claim 2, wherein the material
of the mtermediate layer includes a doped oxide.

4. The method according to claim 2, wherein the inter-
mediate layer includes a silicate glass.

5. The method according to claim 4, wherein the silicate
glass 1s doped with boron and/or phosphorus in order to form
borophosphorosilicate glass, phosphorosilicate glass and/or
borosilicate glass.

6. The method according to claim 5, wherein the boron
and/or phosphorus doping concentration has substantially a
constant course 1n a direction substantially perpendicular to
the surface of the semiconductor substrate.

7. The method according to claim 3, wherein the boron
and/or phosphorus doping concentration varies 1n a direction
substantially perpendicular to the surface of the semicon-
ductor substrate.

8. The method according to claim 5, wherein the silicate
glass 1s doped such that a glass transition temperature of the
silicate glass 1s below an epitaxial temperature of the epi-
taxial method.

9. The method according to claim 5, wherein the material

of the mtermediate layer has a glass transition temperature
of approximately 700 to 930° C.

10. The method according to claim 1, wherein the depos-
iting of the active layer includes a depositing and/or bonding
ol a semiconductor slice or of a semiconductor waier on the
intermediate layer.

11. The method according to claim 10, further comprising
selecting a semiconductor slice or a semiconductor water
according to the requirements of a subsequent epitaxial
method.

12. The method according to claim 1, wherein the active
layer has a thickness of less than 1 um.
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13. The method according to claim 1, further comprising
depositing at least one further layer on the support slice
and/or the intermediate layer.

14. The method according to claim 13, wherein the at least
one further layer includes a further oxide.

15. The method according to claim 13, wherein the at least
one further layer serves as diflusion barrier against the
diffusion of atoms from the intermediate layer and/or the

support slice.

16. The method according to claim 1, further comprising
the epitaxy of the semiconductor material on the active layer.

17. The method according to claim 16, wherein the
viscosity of the material of the intermediate layer at the
epitaxial temperature of the semiconductor material 1s
reduced compared with the viscosity of the material of the
intermediate layer at room temperature.

18. The method according to claim 16, wherein the
material of the mtermediate layer has the effect that the
intermediate layer at the epitaxial temperature of the semi-
conductor matenal forms a flowing intermediate layer.

19. A method for producing a semiconductor substrate for
use 1n epitaxial methods of a semiconductor matenal, the

method comprising:

inserting a support slice;

depositing an intermediate layer on the support slice;

depositing an active layer on the mtermediate layer;

ctching the active layer so that the active layer includes
one or more 1slands surrounded by a gap or trench; and

epitaxy of a semiconductor material on the active layer,
wherein the mtermediate layer includes a material that
has the eflect that the intermediate layer at the epitaxial
temperature of the semiconductor material forms a
flowing intermediate layer.

20. The method according to claim 19, wherein the
flowing intermediate layer enables an adaptation of a crystal
lattice of the active layer to a crystal lattice of the semicon-
ductor material at the transition between the active layer and
the semiconductor materal.

21. The method according to claim 16, wherein the
semiconductor material includes a group I11I-V semiconduc-
tor material.

22. The method according to claim 16, wherein the
semiconductor material and the active layer include different
material.

23. The method according to claim 16, wherein the
semiconductor substrate includes a silicon substrate or sili-
con-on-nsulator substrate (SOI substrate).
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